Supplementary
. n Additional bone collagen samples from the same burial assemblage are radiocarbon dated to 4170 ± 40 BP, 3850 ± 40 BP, and 3900 ± 40 BP 19 . In general, there is good taxonomic correlation between the results obtained from the mOTUs pipeline and the QIIME 16S rRNA pipeline for the shotgun metagenomics data (0.72 ± 0.06, genus level). a Genera with relative abundance less than 0.5% are combined in the category 'Others'. Figure 1 | Damage profiles for DNA sequences mapped to two oral bacterial species. Shotgun metagenomics reads were mapped against reference genomes for (a) Streptococcus gordonii (NC_009785), and (b) Lautropia mirabilis (GCA_000186425). Fragmentation and misincorporation profiles were generated using the program 'mapDamage' (v2.0) 37 . Each column represents one ancient dental calculus sample. The first four rows represent nucleotide frequencies for 10 bases upstream and downstream of the 5' and 3' regions of the sequenced DNA fragment. The fifth row represents misincorporation curves for (C->T) and (G->A) changes at the 5' and 3' regions of the sequenced DNA fragment. Samples are arranged from left to right by decreasing thermal age. All four ancient calculus samples show characteristic patterns of DNA fragmentation, with increased doublestranded breaks after purine (A and G) residues at the 5' end and before pyramidine residues (T and C) at the 3' end of the aDNA molecules. Terminal nucleotide misincorporations (5' C->T; 3' G->A) were significantly more frequent samples of greater thermal age (Kruskal-Wallis, p < 0.01). (a) Median DNA fragment lengths differ among taxa (Kruskal-Wallis, p = 0.04), but not by cell wall composition. (b) Terminal cytosine deamination rates also differ among taxa; however the differences are neither significant nor consistent with cell wall composition. For each taxon, box plots were generated from data from four ancient dental calculus samples (454C, 37C, 214C, F1948C). Shotgun metagenomic sequences were mapped against the S. gordonii (NC_009785), P. propionicum (NC_018142), L. mirabilis (GCA_000186425), and P. gingivalis (NC_002950) reference genomes.

Supplementary Figure 4 | Rarefaction curves for closed reference OTU tables generated from V3
region amplicons, and 16S reads filtered from shotgun metagenome sequencing for the four ancient dental calculus samples. Rarefaction analyses were performed in QIIME 38 from OTU tables summarized at (a) Genus level. (b) Family level. Both amplicon and shotgun metagenome datasets are approaching plateau, but the shotgun metagenome datasets have increased diversity compared to the amplicon dataset. This is partially caused by the fact that the shotgun metagenome dataset contains a mixture of reads that map along the entire 16S rRNA gene, for which there is variation in OTU assignment information across the different variable regions, as described in Table 3 .
